Heat shock and 5-azacytidine inhibit nitric oxide synthesis and tumor necrosis factor-alpha secretion in activated macrophages.
To elucidate the role of stress response during macrophage activation, the effects of heat shock and the amino acid analog, 5-azacytidine on nitric oxide (NO) production, tumor necrosis factor-alpha (TNF-alpha) secretion, and heat shock protein (HSP) synthesis have been studied in murine peritoneal macrophages (C57BL/6). Heat shock (1 hr at 43 degrees C) or 5-azacytidine markedly inhibited the release of NO into the medium from interferon-gamma (IFN-gamma) plus lipopolysaccharide (LPS)-stimulated macrophages. Although heat shock significantly decreased TNF-alpha secretion only at the initiation stage of macrophage stimulation, 5-azacytidine treatment resulted in a more prolonged reduction in the secretion of TNF-alpha. When heat-shocked cells were stimulated with IFN-gamma plus LPS under normal culture conditions at 37 degrees C, the heat shock-induced inhibition of NO release reversed progressively with increasing recovery time. Although the total amount of cellular HSP72 measured by Western blot increased time-dependently over 7 hr, newly synthesized HSP72 measured by [35S]methionine incorporation was evident only after 1 and 3 hr of recovery time after heat shock treatment. At these time points, the lowest nitrite accumulation and TNF-alpha secretion into the medium was evident. It is concluded that signaling pathways related to newly synthesized HSP such as HSP72 are implicated in the down regulation of NO synthesis and TNF-alpha secretion in macrophages.